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Structural Health Management System (SHMS) 
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Inflatable space structures have been with NASA almost as long as 
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demonstrator called Genesis I. 

Investigating Infaltables that are Rigidazable and Hybrid modules 



NASA Inflatable Structures 
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Fundamentals of Current Inflatable Technology 
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the shell as it moves outward significant distances (feet) from the 
core. 
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Multi-Layer Inflatable Shell Overview 
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Shielding Bladders 
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metallic structural materials. 
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c) Verification Atmospheric Conditions 

d) Identify Condensation on inside surface of bladder 
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Structural Health Monitoring Objectives 
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Structural Health Monitoring Objectives 
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- Allow instrumentation decisions to occur later in design cycle 

(minimizes re-planning yet maintain flexibility to swap out or upgrade later) 


Structural Health Monitoring Objectives 
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SHMS Functional Requirements 
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- Monitor Window Seals 
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TransHab Orbital Debris Shield 
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SHM Function Requirements (cont.) 
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- Monitor Atmosphere (C02, smoke) 

- Validate pre-flight readiness 
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- sharing and optimization of hardware across systems 

- compatibility with the overall system, including integrate 
command, control and communications architecture 



Table 1-2. Sample External Conditions 
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SHMS Implementation 

Structural Component Types - Most inflatable_design concepts include both flexible and rigid 
elements and a wide range of materials. The following table lists most of the structures 
expected to be encountered in the next decade. Each has its own unique design parameters 
and health monitoring requirements. Different sensor and monitoring solutions will be optimal 



redundancy. 

Bleed Cloths Used between bladders in multilayer bladder designs. 

Scuff Layers Protects the inside of the bladder from damage due to crew activity. 

Rigid Components Includes window assemblies, airlocks, bulkheads, structural beams & columns, 

rigid shells sections 





















SHMS Implementation 
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- Interfaced via radio frequency interrogation (RFID) 
Data Acquisition 


Conceptual SHMS Architecture 



Conceptual Hybrid SHMS Architecture for Future Space Habitats 
(Centralized and Decentralized) 

(Wired and Wireless) 

(Standard Sensors and Smart Systems) 
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Smart Systems 



CD 
c r ) 
0 
!o 

03 


O 

ro 

CD 

E 

0) 

Q. 

E 
c n 


co 


0 


O) 

0 

0 

c 

O 

o 

0 

0 

"0 

O 

c 

"c 

0 

0 

0) E 

c 

E 

'0 

0 

0 

o 

o 

o 

0 

o 

0 

Q_ "O 

0 

i 

0 


Q 



0 


03 

o 

o 

.0 

~0 

o 

0 

c 

0 

0 


0 

c 

"D 

0 


0 


0 

0 

O 

.0 

0 £ 

o ° 


o 

'c 

3 


E 

o 

o 

0 

c 


0 

0 




c 

0 

■ 



0 

0 

!o 



0 

0 

0 

0 


"0 

0 

i 

M— 

0 

"0 

0 

O 

O 

0 

O 

(T 


O O 


c 

0 


0 0 


0 
C 

0 
0 

0 _© 

£ 2 

° 

CL £ 


0 -Q O 


CO £ V -t 
0 ^2 © 

U) — Cl 


c 

0 

> 

"O 

< 


0 

c 

0 

E 

0 


C\J 00 


0 

£ 

o 

QJ 


c 

o 

-Q 

0 

T3 

0 

£ 

o 

Q_ 

0 


8 |C 


0 

s_ CD 
0 

^ O 
Q. “ 

S> i 5 
0 0 
C 

O 0 
> — 
C 0 
^ O 
0-0 0 


~0 

0 


0 

0 

>> 

0 


° O 

2 'co 

1! 
0 o 

0 DQ 

1 ' 
-Jr? 0 
0 0 

P 

CD 

.E 0 

to -o 

■>< © 
0 _Q 
s- 0 
O 0 

0 s? 

CD 0 

§ o 

2 

c 

o 

c 




scavenging concepts 

thermal differentials or solar sources 
remote power distribution - RF or laser sources 
instantaneous power - impact 
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SHMS Summary 


0 C/) “ 



0 

o 

0 

o 


0 

0 


c 

c 


0 

0 


0 

0 


4— 

o 

4— 

o 


s_ 

c 


0 

o 


-Q 

£ 

'0 

0 



0 

0 

* 

c 

_c 

0 

0 

03 

0 
-*— » 

0 

0 

0 

0 

£ 

o 

> 
-t— > 

Q. 

'0 

-t— * 

!_ 

c 

0 

4— 

0 

e 

0 
-t— ' 

0 

4— 

0 

0 

o 

TD 

j 

O 

0 

0) 

£ 

0 

C 

0 

'c 

0 

i_ 

Q 

0 

0 

13 

«. 

-t— > 

-Q 

0 

0 

O 

0 

"D 


0 

C 

0 
■ » 

-Q 

0 

0 

X 

0) 

£ 

0 

C 

0 

4— 

'i_ 

0 

0) 

0 

£ 

-Q 

'x 

i_ 

0 

o 

CL 

0 

4— 


= co 
o) £ 
.£ a) 

0 _Q 

=5 O 


^ CO 
CO 0 
>> JZ 

C/) 

$ I 
0 0 

0 ’> 
. 5 = 0 


< ^ 
■5 0 


Commercial developers of inflatable structures are likely to implement 
SHMS on flight vehicles in the near term 



The Future 
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